Korean Chem. Eng. Res., 52(4), 492-496 (2014)
http://dx.doi.org/10.9713/kcer.2014.52.4.492
PISSN 0304-128X, EISSN 2233-9558

MA7iset HIo| 204 RFQl AMZFE =fstSZH|

et

AU ety
608-737 FAFFAN HT- B 45
A4, 20143 3€ 1992 FHE A, 20149 3€ 22 A

o143 29 162

Production of Chemical Intermediate Furfural from Renewable Biomass
Miscanthus Straw

Gwi-Taek Jeong'

Department of Biotechnology, Pukyong National University, 45 Yongso-ro, Nam-gu, Busan 608-737, Korea
(Received 16 February 2014; Received in revised form 19 March 2014; accepted 22 March 2014)

2 %

& A7 AR 5 vel vl ARl AlE o] 85t FE ] e dE 37t ek
=728 PR Ats f9 WheERaE 2] Slste] auel v, ike2 ke, SR, e
ZAFSISITE HEA o ARRE 1:109] a1/ 1], WES-2I2 150 °C, 3% Ak, Z12]an HESAIZE 60it0] Nhead
A 51 gLe] FEEES AeIiT). ol gt Ayl ATFe ARl e R E AfE U 5 2
AR A9 ¢ gl 71E ARE Alvshs slolth

Abstract — In this work, the possibility of Miscanthus as renewable lignocellulosic biomass was evaluated for produc-
tion of furfural. Also, to find the reaction conditions of furfural production from Miscanthus straw, the effects of solid-
to-liquid ratio, reaction temperature, catalyst amount, and reaction time were investigated. Finally, 5.1 g/L furfural was
produced from Miscanthus straw in the condition of solid-to-liquid ratio at 1:10, reaction temperature at 150 °C, sulfuric acid at
3%, and reaction time of 60 minutes. This result will provide basic knowledge for converting renewable resources into
valuable chemicals substituted for fossil fuels.
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CH1,3.4].

A7 vl Qull A 1 F Vsl -2 S (hexose)2! glucose,
galactose, mannose, fructose 52} 2 &g (pentose)3! arabinose®} xylose &
o7 FAdHo] Qltt. o] T LEhdE ERbeS ot furfural®
A% 5 QlUH1,4,6]. 218252 o] 83t vlo] eoux| (o] e g,
SR )] AR A HEA| 52 EAlE ot wEkA Hlol e
o) 9] Ak B= S 1414 A= (miscanthus, rice straw, rapeseed
straw) B BT AHS o] &AW, WY E F52 P8
87| ol whego}, Fo], nlAlERFel 22 AErale vlo]
e A IS E ARESlofof $HTH1,4,5,8,9].

A (Miscanthus)= &5 2318t giola|o} A o] 2 PR =
rUlelli= Z M (Miscanthus sinensis, 20032k EAAN(M. sacchariflorus,
A} 2 ARSI ¢, B HEE Zhe A=) Al A7k
A7 Fs o] 8~30 tonhate EEe]Lf 291X el el vl Wkl
B3 Qo w53 fgolxE el 2ox1e] Adw gl
Miscanthus x giganteu (39]A])7} B}0] 2.0l 2] APAk-E-© Z AL2-517]
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st A A7} o] FoIX| 3L §lom, YoM = ok AAHE-S.
2 A7} X E a1 QIoH10-12].

2 Aol APAEE ARS e TR 5 BskEe
o] 2 glucose®} xylose® Hol Q10w AEEHZ = A3)st
2 374& E31] glucose= ethanol, 5S-HMFU} levulinic acid® 8+
| 7Fs3kal, L8] xyloset ethanol, furfural?} 22 Hlo] QA5
e sstaAlE Aiksket] o8 7t 1,12-14].

£ AelME 2 52| nlol eullA AR 07 73S W Sl
Al (Miscanthus)g ©]-8-3}0] 818t SIHAZ A== furfurals A
A=) Qlo] FAARL -85k AR o & AR = QA BB
$18te] A14=2-3l" (hydrothermal acidic-catalyzed reactionys: 48
ato] furfural® o] Ak 2715 BHAEIGICE
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2. M= 3

2-1. A=

AT Z ARS8 &A] Z7](Miscanthus straw)= g G2
Hollx] 20100 1020 ANF T AS AA3te] o] 52 AATEF
Z715 o]g3te] 60 °CellA o] &3 AZ3IGlTE 7l AFAEE
o] &3l7] $lste] Axd A= E7]FEEE Fste] 4lshe]
(200 um 3}y WH|87 ol g4 g3lAA] Aol ARgsiiet. A Eel
A3 A|2FO 2= 3F2H(96.7%), calcium carbonate, furfural> Sigma-
Aldrich Co(USA)?] A& ARSI 11 9]9] a4 8 748
A|oks ARSI
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AREREERE o]gsto] oAl &7 2E W] 7HA) HEERIRKAL/
N B], W25, Ss s, WEAITHE I CE furfural22] F3H
28-S Fast). ko] Age AuRlEA A8 Ado e
50 mLo] 3322 Wh371E ARESte] Fakint. A Eke] oA
25 30 mLe] Ak =gollef] 1033 FAe T S AIRSISIT)
REE7] o] 2% PID &% HEEZ7} HA]d 7]
gato] st 2Eg 2SIk W] i) vks-E2] &3k zh
A WHE7 1S ARgS1e] ok 200 ippmC T WHIEIITH WY S VS
gof] Y2 & ukgy] o] 257t A% Hhe- el THEl= A
of| M-S AFEIom, tiek 5 AT AQE L) vESo] &
W87 S TS ARato] A0 & wEA| YZAIA 118
AT W55 & AAkE 52 A5 92 calcium carbonat
o] g3 F3%k TS 15,000 rpm, 2087 YR sl] A
NS HPLCZ F4I3I31THS].
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2-2-1. 31/9 n]e] gk

Furfural A4kl 1] X]= 11/9% H](solid-to-liquid ratio)®] ¥
olr7] flate] 1:6004 1:1571A19] Z=olx] A3E F33siglh.
AQ] 9kg 30 mLE 148te] TA|(SA)2] kS wslalgiT. vt
150 °C, E 2 3% sulfuric acid, 78] 3L ¥FSAIZHS 6002
et wkS- 5 AAE furfural®] S S8k vlwsigict.
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2-2-2. HEg-2- 0] g
HE&-2 %ol 2 furfural AAtel] P1X|= &2 31/ W] 1:10, 3%
sulfuric acid®] ZoA B2 E 120~195 °C7HA] W37 A]

HkS- 5 A furfural®] 9FS 579510 Wwsklch. B3t furfural®]
7gel WA= NkeAREe] FEE Loy flsle] 7} 2z ielA
15, 30, 60, 903 5} Wha-5 AAJ8to] A H furfural®] = 57

Furfural®] “JAke]] w|x|= Fuls2o] QGaks dopny] fl8te] =
WEEE 0.5~10%% W3HE F]Urh. ¥hg=> 1/ 1] 1:10, ¥Hg-=
5150 °Ce] ZlA A7 FnllEE shellA] 15, 30, 60, 903 B2t
WS Al A furfural®] S S5

2-3. AN

A5 2] xylose®} furfural®] -5 41> HPLC (Agilent 1100, USA)E
AREEIATE AHES Aminex 87H (Biorad, USA), ¢35/ 5 mM
sulfuric acidE 0.6 mL/min®] 502 A3t HH o] =212
65 °CZ A7J3te] RIDE A&t BFEHA 2 BF579] xyloses}
furfural= ARE-SIATE
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3-1. A 7EE0l0 218 furfural 244

2 AR o]88to] SAEE furfural o] % A9
FEgint. & Aol v 714 WhgR1AKaL /A Bl W2, &
5, ESAIZhel mhE xylose$t furfural®] Atol] v a8
AFsFaiet. Gale] =2 9 T2 glucose?} xylose® T E o] 3L
AR O furfural:> xyloseS} 2 Q¥ O ZHE] E4uke
(dehydration)ell 213l A8/ Thar ¢Fed=] QITH1,4,6,13,14].
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olr7] $l5kod 1:66l1A] 1:15 7A19] Z7ellA] 23S 351l
S5 150°C, ZUHR 3% sulfuric acidS 8310 605 F9F BES-
A3 xylose®} furfural®] 92 ¥ walSIth(Fig. 1). 1/ ¥|7} 5
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Fig. 1. Effect of solid-to-liquid ratio on the formation of xylose and
furfural.

Korean Chem. Eng. Res., Vol. 52, No. 4, August, 2014



494

20 | ® 135°C |
O 150°C
v
A
15 4 ] ]
2
2
? 10 .
k]
>
<
5 V\\ O b
v O
— —-._A_..h.._.._T:‘_:T_‘. —— e
0 —— = =
20 30 40 50 60 70 80 90
Time (min)
(A)
6 - @ 135°C -
O 150°C
0
Tt~ O v VY 1657C ]
5 R £&7180°C. . oy
OIS B 195°C
—~ 44 ‘ 1
<
=]
T 34 ]
=]
€
i
24 ]
1 - -
04 ]

Time (min)
(B)

Fig. 2. Effect of reaction temperature on the formation of xylose
(A) and furfural (B).
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Fig. 3. Effect of catalyst concentration on the formation of xylose
(A) and furfural (B).
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49 FullsE 3lellA 15, 30, 60, 90 FF HES-S10] A% xylose2t
furfural®] 95 B w3 tH(Fig. 3). Fig. 3AE xylose A/l o] x]=
ZullEEe] Jake vebd Aolrt, Svils =) s W ¢
xyloseZ| A= ATk, &gt HES-Al7to] X5 xylose®] &7 | 7
&b A YERIGILE o] =2 w50 Fallgl 71 wkSAILte
A= QAIERE AYJE xyloseZF BREs-2] 2180 2 furfural= 4
S ER) L ek Fig. 3BE furfural 4d0l A= Fvllseo)
B HERA Zlofrt. 0.5~3%2] w2 Full solM= Suls st
S7VeTE furfural®] S 5% T7FkRE AES eI =5k wk
SAIZe] S5l wet furfurale] AAdE0] S78HE A S UE
wialth 5% o8] Sl rolM s Sals=rt S7hekel wet
furfural®] /do] FHash= A3dE WeEPSaL, WEEAIRES] F7tel]
A E AT o= YA FHlTE ol telAE AH
furfuralo] FEHHE, 23l 502 3l 2 SER gk Aow
Yt v w ket A4 =2 = Vazquez 5 [161 sorghum straw
£ dPOE 6% kS o]8310] 134°C, 30022] 271olA] 13.7 ¢
furfural/Le} 4 g xylose/LE AJAJ3IATE. Yemis®} Mazza [15]= wheat
straws HVFO R wlo] AR go] HE ZAKslelx] HCE: = 1] pH
0.22, 146 °C, 84 mL/g L/S ratio, 313-2] =70l =2 furfural A3
& Basigltt.

3-1-4. HEGAIREE] 3

AMZHE xylose?} furfural®] A4l v]X]&= HES-AIZES] &Jeks
ool 7] 915t W2 150 °C, 31/ H] 1:10, 3% sulfuric acidE
S| 2 AFESE 224 15~90F 59t HHE-S AAISH] A
xylose®} furfural®] & Fig. 40 YERNQITE. WES-A|7to] 73 3)8to])
w2} xylose?] E A&24 0% 4SSty Teivt furfural®] &
T 0k 602 7M1= Z7H5.1 glLysl) 1 ol Zhadhs A
s YERSITE. Mansilla 51710 2lshA furfural®] AF94 578
ol 9] =52 rice husk, beech bark, hardwoodE AR5} 0.06 g
furfural/g initial dry matter®l| <] com stoverE A2k 0.10 g furfural/g
initial dry matter % =] H¢]olA] =&0] B 1% 37 ) ©™ | Vazequex &
[16] £J3F4 sorghum strawel] 3ihE ZullE A}-g-8te] 0.1336 ¢
furfural/g initial dry matter®] =& R13}t},
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Fig. 4. Effect of reaction time on the formation of xylose and furfu-
ral.
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